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1 . In view of the appeal brief filed on 3/20/06, PROSECUTION IS HEREBY 
REOPENED. New grounds of rejection are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1 ) file a reply under 37 CFR 1 . 1 1 1 (if this Office action is non-final) or a reply 
under 37 CFR 1 . 1 1 3 (if this Office action is final); or, 

(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41 .31 followed 
by an appeal brief under 37 CFR 41.37. The previously paid notice of appeal fee and 
appeal brief fee can be applied to the new appeal. If, however, the appeal fees set forth 
in 37 CFR 41.20 have been increased since they were previously paid, then appellant 
must pay the difference between the increased fees and the amount previously paid. 

A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by 
signing below: 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1, 5-7, 9, 10, 12-14, 16-19, 31 and 32 are rejected under 35 
U.S.C. 102(e) as being clearly anticipated by Chen et al. 
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In regards to claim 1 , Chen et al. show all the elements of the claimed invention in 
fig. 7. It is a microelectronic device and it has a structure on a substrate [1 1]. The 
structure comprising: a diffusion barrier layer [24] disposed above and on the substrate 
[11], the diffusion barrier layer (silicon nitride) having a first thickness (300 angstroms) 
and a first dielectric constant (7.5), wherein the first thickness comprises a range from 
about one atomic monolayer to about 1000 angstroms; an etch stop layer [30] (SILK) 
above and on the diffusion barrier layer [24], the etch stop layer having a second 
thickness (7000 angstroms), and a second dielectric constant (2.6); and an interlayer 
dielectric (ILD) layer [34] (silicon oxynitride) (dielectric constant of silicon oxynitride is 
5.5 and the thickness of layer [34] is 1000 angstroms) disposed above and on the etch 
stop layer [30], wherein the structure has an effective dielectric constant in a range less 
than about 3 (the effective dielectric constant is about 2.85). 

The effective dielectric constant (k (eff)) of the structure is calculated by the formula 
k (eff) = d(total)/ [(d1/k1 ) + (d2/k2) + (d3/k3)], where d1 = thickness of layer [24], k1 = 
dielectric constant of layer [24], d2 = thickness of layer [30], k2 = dielectric constant of 
layer [30], d3 = thickness of layer [34], k3 = dielectric constant of layer [34], d(total) = 
total thickness of layers [24, 30, 34]. Substituting values disclosed by Chen et al. in the 
equation, the effective dielectric constant is less than three (about 2.85). 

In regards to claim 5, Chen et al. further disclose the diffusion barrier layer [24] 
comprises an inorganic composition (silicon nitride) and wherein the etch stop layer [30] 
comprises an organic composition (SILK). 
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In regards to claim 6, Chen et al. further disclose the etch stop layer [30] comprises 
an organic composition (SILK) and wherein the diffusion barrier layer [24] is silicon 
nitride. 

In regards to claim 7, Chen et al. further disclose an electrically conductive trace 
[20] disposed in the substrate [11]; and a contact [50] disposed in a recess that extends 
through the ILD layer [34], the etch stop layer [30], and the diffusion barrier layer [24], 
and wherein the contact makes an electrical connection to the trace [20]. 

In regards to claim 31, Chen et al. further disclose the second thickness (7000 
angstroms) is greater than the first thickness (300 angstroms). 

In regards to claim 32, Chen et al. further disclose the second thickness (7000 
angstroms) is at least about 10 times as thick as the first thickness (300 angstroms). 

In regards to claim 9, Chen et al. show all the elements of the claimed invention in 
fig. 7. It is a microelectronic device and it has a structure on a substrate [11]. The 
structure comprising: a substrate [11] having an upper surface; an electrically 
conductive trace [20] in the substrate; a diffusion barrier layer [24] disposed above and 
on the substrate and the trace, wherein the diffusion barrier layer [24] comprises a 
thickness (300 angstroms) in a range from about one atomic monolayer to about 1000 
angstroms; an etch stop layer [30] above and on the diffusion barrier layer [24]; and an 
ILD layer [34] disposed above and on the etch stop layer [30], wherein the diffusion 
barrier layer [24] (silicon nitride) (inorganic composition) and the etch stop layer [30] 
(SILK) (organic composition) are mutually exclusively selected from either an organic 
composition or an inorganic composition. 
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In regards to claim 10, Chen et al. further disclose the trace [20] surface is coplanar 
to the upper surface. 

In regards to claim 12, Chen et al. further disclose the ILD layer [34], the diffusion 
barrier layer [24], and the etch stop layer [30] have an effective dielectric coefficient 
(about 2.85) less than about 3. 

In regards to claim 13, Chen et al. further disclose the ILD layer [34], the diffusion 
barrier layer [24], and the etch stop layer [30] have an effective dielectric coefficient of 
about (near) 2.8. 

In regards to claim 14, Chen et al. further disclose the ILD layer [34], the diffusion 
barrier layer [24], and the etch stop layer [30] have an effective dielectric coefficient in a 
range from about (near) 2.6 to about (near) 2.8 (2.85 is near 2.8). 

In regards to claim 16, Chen et al. show all the elements of the claimed invention in 
fig. 7. It is an article of manufacture, comprising: a semiconductor substrate [1 1]; a first 
dielectric layer [24] disposed on the semiconductor substrate, wherein the first dielectric 
layer comprises a thickness (300 angstroms) in a range from about one atomic 
monolayer to about 1000 angstroms; an etch stop layer [30] disposed above and on the 
first dielectric layer; an interlayer dielectric (ILD) [34] disposed on the etch stop layer; 
and a conductive damascene article [50, 60] (col. 7, lines 15-17), wherein the 
conductive damascene article is in electrical contact with the substrate, the conductive 
damascene article is also in contact the first dielectric layer [24], the etch stop layer [30], 
and the ILD layer [34]; and wherein the first dielectric layer [24] (silicon nitride) is an 
inorganic composition and comprises a material selected to be a diffusion barrier to 
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prevent diffusion of material of the conductive damascene article into the substrate [11] 
(silicon nitride inherently blocks the diffusion of TaN into the substrate because all 
electrical insulating materials would block the electrical connection between a metal and 
a semiconductor substrate), and wherein the etch stop layer [30] (SILK, FLARE) is an 
organic composition. 

In regards to claim 17, Chen et al. further disclose the first dielectric layer [24] is 
silicon nitride. 

In regards to claim 18, Chen et al. further disclose the etch stop layer [30] is arylene 
ether polymers (FLARE). 

In regards to claim 19, Chen et al. further disclose the etch stop layer [30] (SILK) has 
a dielectric constant (2.6) in a range of less than about 2.8, 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. in view of Bains. 

In regards to claim 20, Chen et al. differ from the claimed invention by not showing 
the etch stop layer has a dielectric constant in a range of about (near) 2. 

Bains discloses that IBM produces a porous organosilicate dielectric material of 
dielectric constant equal to 2.2. 
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Since both Chen et al. and Bains disclose a low-k dielectric for a multilevel wiring 
structure, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize an organosilicate material with pores to attain a low k etch stop layer 
for use in forming damascene interconnects because it further reduces the capacitance 
in the wiring structure. 

6. Applicant's arguments filed 3/20/06 have been fully considered but they are not 
persuasive. 

It is urged, in pages11-12 of the appeal brief, that the dielectric layer [30] in Chen is 
not an etch stop layer. However, the SILK layer [30] of Chen stops an etch process 
used to etch a layer [34] above the SILK layer (etch stop layer) [30] from affecting the 
layer [24] below the SILK layer [30]. Since the SILK layer [30] stops the etching 
process, the SILK layer [30] is considered as an etch stop layer. 

It is also urged that Chen fails to disclose or suggest an ILD layer above an etch 
stop layer as recited in claim 1 . However, Chen does show an ILD (interlayer dielectric) 
[34] (silicon oxynitride) above the etch stop layer [30]. 

It is urged, in pages 17-18 of the remarks, that Chen fails to disclose a diffusion 
barrier layer on a substrate, an etch stop layer on the diffusion barrier layer, and an ILD 
layer on the etch stop layer, as is recited in claim 16. However, Chen does show a 
diffusion barrier layer [24] on a substrate, an etch stop layer [30] on the diffusion barrier 
layer, and an ILD layer [34] on the etch stop layer in fig. 7. Chen also shows each of 
the limitations as claimed in claims 17-19. The combination of Chen and Bains also 
shows the limitation as claimed in claim 20. 
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7. Claims 3, 4, 8, 28-30, 33 and 34 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: The first major difference in the claims not found in the prior art of record is the 
diffusion barrier layer comprises an organic composition and the etch stop layer 
comprises an inorganic composition. The second major difference in the claims not 
found in the prior art of record is the diffusion barrier layer is selected from arylene, 
parylene, arylene ether polymers, and fluorinated polyimides. The third major difference 
in the claims not found in the prior art of record is the contact is a single-damascene 
contact article. The fourth major difference in the claims not found in the prior art of 
record is a first recess in the ILD layer with a first width and extending from a bottom 
surface of the ILD layer up to a position partway through the IL.D layer; and a second 
recess in the ILD layer with a second width wider than the first width and extending from 
the top of the first recess to the top of the ILD layer. The fifth major difference in the 
claims not found in the prior art of record is the ILD layer has a third thickness, and the 
third thickness is greater than the second thickness. The sixth major difference in the 
claims not found in the prior art of record is the ILD layer has a third thickness, and the 
third thickness is at least about 5 times as thick as the second thickness. The seventh 
major difference in the claims not found in the prior art of record is the ILD layer has a 
third thickness; the third thickness is at least about 5 times as thick as the second 
thickness; and the second thickness is at least about 10 times as thick as the first 
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thickness. The eighth major difference in the claims not found in the prior art of record 
is the ILD layer comprises a carbon doped oxide and has a third thickness, and the third 
thickness is at least about 5 times as thick as the second thickness. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Loke whose telephone number is (571) 272- 
1657. The examiner can normally be reached on 8:00 am to 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-2724o53. 
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